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,0001] ^epresenunven^^^ 

such that upon binding the biolog.car acUvrty .^™ F " J^^f a |pha activity The now discovery shows 

previous descriptions of antibodies which b.nd toTNF ^ pha ^.Jed « ertwieed. In addition, the present invention 
now the different actrvrties of TNF alpha can 1m of therapy utilising TNF and mo.ecu.es 

relates to a composition comprising a molecule bound to TNF and to memoa 

active against TNF. „„,,, ra .. H marroohaaes first observed in the serum of ex- 

10002] ^umor necrosis factor ^^'jT^.^ ca^et^Gi^^or ^oQ^^^^^TiBSiyJinJ anci challenged with en- 
perimental animals presensrt.zed with BarHh.s "iff? 1 ha em0 rrh ag ic necrosis was observed in some trans- 

dotoxin (LPS). Following the systematic admm.strat.on o \™*»*™Z^j£ on tumour ce „ linGS 
plantable tumours of mice while jnvjtro TNF ^ a "^V^? jmpNca^edas^ta^uratto agent of pathological chang- 
[0003] In addrtion to its host-protects effect TNF ^ b ^^^ wjth a por/ clonal rabbit serum against 

b^^^ ~ 9 a9ent of ,oxic ehocK 

Lrapy agent to be assessed. Whiie ^J^^^^^S^^ — ' a " d ^ 



TABLE 1 

BIOLOGICAL ACTIVITIES OF TNF 

- ANTI-TUMOUR 

- ANTI-VIRAL 

- ANTI-PARASITE 



FUNCTION 
[0005] 



cytotoxic action on tumour cells 
pyrogenic activity 
35 angiogenic activity 

inhibition of lipoprotein lipase 
activation ot neutrophils 

ISSTJUSSLk monocyte and tumour eel, procoagu,ant actrvity 
40 induction of surface antigens on endothelial cells 

induction of IL-6 
induction of c-myc and c-fos 
induction of EGF receptor 
induction of IL-1 
45 induction of TNF synthesis 

induction of GM-CSF synthesis 
increased prostaglandin and collagenase synthesis 
induction of acute phase protein C3 



so 



55 



andotholUim and also p.dpMral blood J, o the panoaas. proslsts. «"9, b-aasl and ow. 

shock and maw cano«s Mudhg g.shonnastinal ^LioOlasllc leuka.mlaOlsad, modification, 

melanoma, acute touta-nta n**"™. ^S»?3StolS3oZ ond.siraM. =««. ««* - activation <* 
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can resuft in enhanced hormonal acthvrty (Aston t al, 1 989. Mol. Immunol. 26 435). To date ^ZsioSa. stuc- 
nide to assign antigenicity or lunction to particular regions of the TNF molecule for which the struc 
Te is now known. Assignment of function to such regions would perm* the ^^^L S Sc^.Tr I pZ 
of therapeutic use. Polyclonal antibodies to amino acids 1 to 15 have been reported to block Hela i R 19 cell r c pto 
bindirig by T N F (Socher et al, 1987, PNAS 84. 8829) whilst monoclonal antibod.es recogn.s,n , undefined cc-fom^ 
tiona^epitopes on TNF have been shown to inhibit TNF cytotoxicity invjtro (Bnngman and Aggarwal. 1 987, Hybndoma 
ft AB0\ However the effects of these antibodies on other TNF activities is unknown. „■„„■„ 
foSS' eTpTSb8088 discloses a limited number of monoclonal antibodies which are sa.d to bind to particular 
Ses ^fx^T^^ip- are contained in the 68th to 97th. 7th to 37th. and 11 3th to 12 7th am,no acids 

^0^^-0260610 disc.oses monoclonal antibodies binding to human TNF including AM-195 secreted by cel. 
line ECACC 87050801 . which neutralises cytotoxic activity of human TNF. tnp and have 

rooioi The oresent inventors have produced panels of monoclonal antibod.es active aga.nst human TNF and have 

has led the inventors to show that diffgjrenyo £oqra P h.c reg.ons of TNF ^phe a ™ ™" p ° 

Therefore the inventors enable the i<3e7tification of antibodies or hgands^ch ^'^^"f™ or ,nh,bl1 a ' Ph3 

TNF such that the epitope of the TNF defined by the topographs region of ^Bja-ffi. ^l™**™^ ™ 3^ 

or me l0 Huy<*H a - 9 4n . p _ Q , 110 _ 12 7 and 136-153, or the topographic region of residues 1-20 and 

topographic region of residues &^J^>™ JfgTfowffl^ 
76-90 or the topographic region of residues 22-40, 69-97, iua i^eano ioo 

body or antibody fragment binds to human TNF In the topographic regions of residues 12 22. 36-45. 

[001S] Preferred aspects of the present invention are given in the dependent claims restructured 

listed below : 

A) A monoclonal antibody selected from the group consisting of the monoclonal! antibodies^ ^^ZZ^ 
MAb ™aS MAb 54 (see claim 3). Samples of the hybndoma cell lines which produce MAb MAb 54 and MAb 
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47 h ave been deposited Wh the European Co,, ction ot ^^^^^^SS^^X 
Production Laboratory, Public Health Laboratory Serv.ce. Centre for Applied KJ.cn *> ,c *JJ* accorded 
Down Salisbury, Wiltshire SP4 OJG, United Kingdom. MAb 1 was ™ * N f L 083 ?o1 MAb 

acTssS No. 89080301 ; MAb 54 was deposited on 81 August 1 989 anc accorded acc ss,on No. 890831 03, MAb 

47 was deposited on 14 December 1989 hybrid0 ma cell line producing 

B) The monoclonal antibody designated MAb 42 (see claim 10 . A sample ot ™ ny Research and 



890B0303. 

roSlT'Tttrm-sCtma^ antibodies- as used herein used to denote those antibody fragments such as 
described in Ward et al (Nature, 341 , 544-546 (1 989)) as 'J^SS^od preferred forms thereof wi.. 

[0020] In order that the nature of the present mvent.on may be more clearly •"•""^/J™ 
now be described with reference to the following example and accompanying f.gures ,n wh,ch. 

Fig 1 shows the results of a titration assay with MAb 1 against TNF; 



Fig 
MAbs: 



Fig. 8 is a schematic representation of epitopes on TNF; . tumours- 

Fig 9 shows the effect of anti-TNF MAbs on TNF-induced regression of WEHI-164 tumours, 

Fig. 12 shows binding of radio labelled TNF to receptors on bovine aort« endothehal celis. . 
Fig 1 3 shows receptor binding studies ol TNF complexed wrth MAb 32 ( — ). control am y i 

S r-2I^SSSSS with MAb 32 ,~ , — -~* r-> - 
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MAb 47 (-^ — ) on breast carcinoma cell line MCF7; 

Fig. 17 shows receptor binding studies of TNF complexed with MAb 32 (-^- ), control ant.body (-ho- ) and 
MAb 47 {— c=s— ) on colon carcinoma cell line B10: 

Rg 18 sh^sThe effect on TNF-mediated tumour regression irLviyo by MAb 32 ( a ) control MAb ( = ) and 

Fi^lt 7 shLs the effect on TNF-mediated tumour regression inviyo by control MAb, MAb 32 and univalent FAb' 

Rg 9 Tsno°^ eLt on TNF induced tumour regression by control MAb ( a ). MAb 32 (- ) and peptide 
301 antiserum ) ); 

Fig. 21 shows MAb.32 reactivity with overlapping peptides of 10 AA length; ana 

Fig 22 shows a schematic three dimensional representation of the TNF molecule. 

Fig' 23 shows topographically the region of residues 1 - 20, 56 - 77, 108 - 127 and 1 38 - 149: 

Fig. 24 shows topographically the regionof residues 1 - 18and 10B..-128: 

Fig 25 shows topographically the region of residues 56-79, 110 - 127 and 1 36 - 155, 

Fig. 26 shows topographically the region of residues 1 - 26, 117 - 128 and 141- 153; 

Fig. 27 shows topographical^ the region of residues 22 - 40, 49 - 97, 110 - 1 27 and 1 36 - 1 63, 

Fig. 28 shows topographically the region of residues 12 - 22, 36 - 45. 96 - 105 and 132 - 157, 

Fiq. 29 shows topographically the region of residues 1 - 20 and 76 - 90; 

Fig. 30 shows topographically the region of residues 22 - 40, 69 - 97, 105 - 1 28 and 135 - 155, 

Fig. 31 shows topographically the region of residues 22 - 31 and 146 - 157, 

Fig. 32 shows topographically the region of residues 49 - 98; and 

Fig. 33 shows topographically the region of residues 22-40 and 70-87. 

Animals and Tumour Cell Lines 

[0021] lnallaxp.rim«nteBALB/Ctor^ 

Meth A solid tumour and Meth A ascites tumour cell iines were obtained from the Moratory erf Dr Joy AOH (Stoan 
Kettering Cancer Centre) and the WEHI-164 fibrosarcoma line was obtamed from Dr. Geeta Chauhdn (John Curt.n 
School of Medical Research, Australian National University). 

Fusions and Production of Hvb ridomas 

roo221 Mice were immunised with 1 0 ug human recombinant TNF intra-periloneally in Freund's complete adjuvant. 
Son* later 10 g TNF in Freund's incomplete adjuvant was administered. Six weeks later and four ■ days prjo, -to 
Sfon sTlec ec I mice were boosted with 10 ug TNF in PBS. Spleen cells from immune mice were fused with the myeloma 
^TSSSS^SS^dl Rathjenand Underwood (19B6. MoL Immunol. 23, 441). Cell linesfoundto secrete 
ant^NTrSiel by radioimmunoassay were subcloned by limiting dilution on a feeder layer of 
n^crophages Antibody subclasses were determined by EL.SA (Misotest, Commonwealth Serum Laborator.es). 

Radioimmunoassay 

[0023] TNF was iodinated using lactoperoxidase according to standard proced '^P^^^^'Z^ 
brldomas (50 ul) were incubated with 1251 TNF (20,000 cpm in 50 ul) overn.ght at 4»C before the addrt.on of IOC u 
sicSucSnkey anti-mouse/rat immunoglobulins coated ce.lulose. Wellc °™ ° ia 9"°^ 
20 minutes at room temperature (20°C). Following this incubation 1 ml of PBS was added and the tubes centnfuged 
ml So f foTnKE, The supernatant was decanted and the peliet counted for bound rad,oact.v«y. 

Antlbodv-Antibodv Competition Assays 

[0024] TheconparativespecfficKesofthemonoclc.alan.ibodiesweredeten.in 

Immobilized antigen (LACT) or antibody (PACT) (Aston and Ivanyi, 1985. Pharmac. Therapeut. 27. 403). 

PACT 

r002Sl Flexible microtitre trays were coated with monoclonal antibody (sodium sulphate precipitated globulins from 
KouS JXST^Xi-n- Per ml in sodium bicarbonate buffer. 0.05M. P H 9.6) overn.ght «t 4-C pnor to 
St^Lg sttes with 1% bovine serum albumin in PBS (BSA/PBS). The b.nding of 1 ™™£ 
immobLd antibody was determined in the presence of varying concentrates of a second ant^TN F monoclonal 
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antibody.AnflbodyandTNFwereaddedsimu^^^^ 

and count™, wells for bound radioactrvity. 100%b ! nd -9^ antibody. All 

antibody while 100% competition was determined in the presenc of excess nomoiogo 
dilutions were prepared in BSA/PBS. 
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LACT 



tOO*, The binding o, protein A purged, labelled 

determined in the presence of varying concentrates of a sec ° nd m °"°^™^ were pre- 

wnh TNF (50 micrograms per ml) as described ^ 

incubated on P'*- for 4 hour at 
tibody. 

WE HI -164 Cytotoxicity Assay 

zo monoclonal antibody to cell cultures at ABT90. 
Tumour Regression Experiments 

nCnoelon.l «r,«body (200 mfcrolMt M 0K>M>1) J" '™"*T?^T.^^Jk«™ 01 each export- 

Radio-Receptor Assays 

m WEHI-164 cells grown to -"-^-^ 

anced salt solution (HBSS, Gibco). 100 ul of unlabeled TNF (1 -1 1 0 000 ngAub a) « m X were 

containing 1% BSA. 

Procoaoulant Induction by TNF on Endothelial Cells 
r.0030] Bovine aortic endothelial ce.te l^l^-^ 

(PCS). penic.l.in, streptomycin, -<^™^ 1986 
TNF the cells were trypsm.sed and plated into24-well c °^ tr ^°^° ro * djlu £ on o1 ascitlc globulin) was added 
(PNAS 83. 4533). TNF (0-500 units/culture) ^ "^"^^ L cells were scrape harvested frozen and 
alter washing of the confluent cell monolayer with HBSS. ^..^a^taTJSe of normal donor platelet^oor 

.,,«,«« ^ wo - "~ T~lnd „i» TNF -nd Monoolon.l Anlftod, 
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of approximate 1 cm in diameter, animals were injected intra-peritoneaily with TNF (10 "^^j^lM 
fibrinogen (7.5ug/animal, 122uCi/mg Amersham) either alone or in the presence of monoclonal antibody to hums « 
TNF <200u /animal ascitic globulin). Monoclonal antibody against bovine growth hormone was used ^ control mono- 
clonal antibody. Two hours after TNF infusion incorporation of 1251 fibrinogen into mouse tissue was determ.ned by 
removing a piece of tissue, weighing it and counting the sample m a gamma counter. antih « riioe Mara 

[0032] in all 1 3 monoclonal antibodies reacting with human TNF were isolated. ^J™^?fZ^™ 
designated MAb 1, MAb 11, MAb12, MAb 20, MAb 21 , MAb 25, MAb 31 , MAb 32, MAb 37. MAb 42 I MAb 47 53 
and MAb 54. The effect of these monoctanal antibodies on the bioactrvity of human TNF .s set out n Table J 
[0033] AscanbeseenlromTable^ilstsomemonoclon^^ 

of coagulation by human TNF (MAb 1 , 47 and 54) not all antibodies which inhibit the ant.-tumour activrty inhibit act.vat.on 
o!SuS eCeTinvitro or invjyo (MAb 11. 12, 25 and 53). Indeed MAb 21 which inhibrted tumour regression 
enhanced the activation of coagulation in vivo. 

TABLE 2 
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EFFECT OF MONOCLONAL ANTIBODIES ON TNF BIOACTIVITY 






MONOCLONAL ANTtBOC 


)Y 












TNF 


1 


11 


12 


20 


21 


25 


31 


32 


37 


42 


47 


53 


54 




BIOACTIVITY 




























SO 


Cytotoxicity 
Tumour 
Regression 
Induction of 
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0 


0 
0 
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0 
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0 
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0 
0 
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0 
0 
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Inhibition ■ Depending on MAb concentration in the ease of WEHH64 tumour t 



+ Enhancement 0 No effect - 
3,13-17). 

r00341 MAbs 1 47 and 54 which have been shown in competition binding studies to share an epitope on TNF can 
ossein to ^e h^hly desJable characteristics in treatment of toxic shock and other conditions of bactenal, Viraland 
olZmc infection where TNF levels are high requiring complete neutralisation of TNF. Other monoclonal ant bod.es 
sTh as ££££ more approbate as agents for ooadministration with TNF during cancer therapy s.nce they do 
not ^rtu/mour egTession but do inhibit activation of coagulation. This form of therapy ts papula rly ^dtcated in 
£. 2* cytotoxic drugs used in cancer therapy which may potentiate activation « ' ««^2SS2if 
vinblastin acyclovir IFN alpha, IL-2, actinomycin D, AZT, radiotherapy, adnamycn, mytomycm C. cytos.ne a abinoside, 
doLToruoScTci^piatin vincristine, 5-flurouracil, bleomycin, (Watanabe N et al 1988 5 Irnmunoph armacoL mrnuno- 
S 10 17- 2?) or ^ diseases where at certain stages TNF levels are low (e.g. A.DS) and where ' ^viduals may 
havfAlFs associated cancer e.g. Kaposi sarcoma. non-Hodgkins lymphoma and squamous cell carcinoma. 
[0035] Monoclonal antibody MAb 1 has been found to have the following characteristics:- 

1. Binds human recombinant TNF alpha, but not human lymphotoxin (TNF beta) or human interferon. Similarly 

MAb 1 does not cross-react with recombinant murine TNF (Fig.1 ). 

2 MAb i is of the immunoglobulin type lgG1 , K with an apparent affinity of 4.4 x 10" 9 motes/litre (Fig. 2). 

\ ^££££w»«* £* I recombinant human TNF on WEHM64 mouse fibrosarcoma ceils ,n 

cuiture. One microgram of MAb 1 neutralizes approximately 156.25 units of TNFjn£r£ F-9J)- 

4 MAb 1 neutralises the tumour regression activity of TNF in the following mouse tumour models jnv^WEHI 

1 64 subcutaneous solid tumour, the Meth A subcutaneous solid tumour and the Meth A ascites tumour (Ftgs. 4. 

5. MAb'Iprevents cerebral damage caused by human TNF in ^^^^^SSSS^i 

6. In radioreceptor assays MAb 1 prevents binding of TNF to receptors on WEHI-164 cells (Table 3). 
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7. MAb 1 inhibits the induction of procoagulant activity (tissue factor) on cultured bovine aortic endothelial cells 

B MAb 1 reduces the uptake of 1 251 fibrinogen into tumours of mice treated with TNF jFig. 7) , 
I MAb 1 competes for binding of 1 251 TNF and thus shares an overlapping epitope with the following monoclonal 
3^0^63:21,25,32,47, 54 and 37. n io ao ^ oi 

10 MAb 1 does not compete for binding of 1251 TNF with the following monoclonal antibod.es. 11, 12, 42, 53, 31 

and 20 (Fig. 8). 
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RADIORECEPTOR ASSAY: INHIBITION OF TNF BINDING TO WEHI-164 CELLS BY MAb 1 


TREATMENT 


% SPECIFIC BINDING 


MAb 1 


1/10 


0 




1/100 


21 




1/1,000 


49 




1/10,000 


73 




1/100,000 


105 


cold TNF (ng/tube) 








10,000 


0 




5,000 


0 




1,000 


0 




500 


10 




100 


11 




10 


64 




1 


'108 




0 


100 



r00361 Mab 32 is an lgG2b, K antibody with an affinity for human TNF alpha of 8.77 X1 0-9moles/litre as determined 
L^sStchaS analysis This monoclonal antibody does not react w*h either human TNF beta (iymphotox.n) or mouse 

JwTte shown in Figure 3 MAb 32 does not inhibit TNF cytoxicity jnvitro as ctetermined |^^?e!X. 
0038 Monoclonal antibody 32 variably enhances TNF-induced tumour regression act* ty against WEHM 64 fibro 
sarma tumours implanted subcutaneousty into BALB/c mice at a TNF dose of 10u.g/day (see Figs 10 and 11). Th s 
SiYS^SSn to all monoclonal antibodies directed against TNF (Fig. 9) but resides -th.n he bindn^g srte 
specificity of MAb 32 (Fig. 8) which may allow greater receptor mediated uptake of TNF into tumour cells (see Table 4). 



RINDING OF TNF TO RECEPTORS ON WEHM 64 CELLS IN THE PRESENCE OF MAb 32 




% BINDING 125 1-TI 


SIF 


MAB DILUTION 


CONTROL MAB 


MAB 32 


1/10 

1/100 

1/1000 

1/10,000 

1/100,000 


36 
74 
101 
92 
97 


14.1 
88 
B3 
82 
93 



[00391 Enhancement of TNF actMty-by MAb 32 at iower doses of TNF issuch that a least ten, old 

to achieve the same degree of tumour regression (see Fig. 11 and 18). The results for day 1 , 2.5ug and ' u 9 JNF and 

day 2, 5ug. 2.5ug and lug are statistical significant in a t-test at p <.01 level. This level of enhancemen also ncreases 

fhesuS rateo, recipients since the lower dose of TNF used is not toxic. Fig. 1 9 * F 

of MAb 32 also cause enhancement of TNF-induced tumour regress.on in the same manner as whole MAb 32 (see 

£m0]' MAb 32 inhibits the expression of clotting factors on endothelial cells normally induced by incubation of the 
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cultured cells with TNF (see Fig. 6). This response may be mediated bya previously unidentified TNF receptor which 
is distinct to the receptor found on other cells. k j „« „u„» m h„ih D 

[00411 Conversely. MAb 32 enhances th in vivo activation of coagulation with.n the tumour bed as shown by the 
incorporation of radiolabeled fibrinogen (Fig. 7). This may be due to activation of monocytes/macrophage procoagulant 

s and may provide further insight into the mechanism of TNF-induced tumour regression 

r0O421 The results obtained with MAb 32 are shown in comparison to other anti-TNF MAbs in Table 2. 
0043 The ability of MAb 32 and MAb 47 to inhibit the binding of TNF to endothelial cells was also assessed. Bovine 
aortic endothelial (BAE) cells (passage 11 ) were plated in 24-we.l culture dishes (Corning) which had^ been P™c«rted 
with gelatin (0.2%) and grown to confluence in McCoys 5A (modified) med.um ^PP'emented wrth ^ toj?' «» 

to serum. For the radio-receptor assay all dilutions (of cold TNF and MAbs) were made in th.s m f '"^.^^J 
were incubated for one hour in the presence of either cold TNF (0 to 100ng) or MAb (ascites globul "s auted 1/100 
to 1/1 00,000) and iodinated TNF (50,000 cpm). At the end of this time the medium was withdrawn and the ceNs wrashed 
before being lysed with 1 M sodium hydroxide. The cell lysate was then counted for bound rad.oact.ve TNF. Specfc 
binding of labelled TNF to the cells was then determined. . . 

« [0044] The results obtained in this assay with MAb 32, MAb 47 and a control MAb are set out .n Fjiwli 

0045] The results obtained in the clotting assay using BAE cells cuHured in the presence of TNF and an*-TN MAb 
correlate with the results obtained in the BAE radioreceptor assay i.e. MAbs which " nlb " the ^p^!°" °,| ~ gn jn^bif the 
on the surface of endothelial cells (as shown by the increase in clott.ng t.me compared to TNF alone) also mh.brt the 
binding of TNF to its receptor. This is exemplified by MAbs 32 and 47. 00 H„thoii n i 

20 [£46] MAb 32. which does not inhibit TNF binding to WEHI-164 cells, does inhibit binding of TNF to ^otheHa 
cenrThferesult provides support for the hypothesis thai distinct functional sites exist on the TNF molecule and that 
thle srtesTe^ct with dis.Ect receptor s^populations on different cel. types. Thus .igands wh.cn bind to defined 
regions of TNF are able to modify the biological effects of TNF by limiting its binding to part.cu.ar recepto aubtypes. 
00471 As shown in Figure 12 MAb 47 is a particularly potent inhibitor of TNF interaction with endothel.al cells, the 

2S percentage specific binding at a dilution of 1/100 to 1/10.000 being effectively zero 

BFfiFPTdR RINDING STUDIES OF HUMAN TNF COMPLEXE P WITH MAB 32 ON HUMAN CARCINOMA CELL 
LINES IN VITRO 

[0048] MAb 32 has been shown to enhance the anti-tumour activity of human TNF. The mechanisms behind the 
enhancement may include restriction of TNF binding to particular (tumour) receptor subtypes but not ^othere 
m with subsequent decrease in TNF toxicity to non-tumour cells. This mechanism does not require enhanced I uptake 
of TNF by tumour cells in jnyitro assays. In addition, MAb 32 also potentates the binding of human TNF d.rectfy to 
TNF receptors on certain human carcinoma cell lines. 

MATERIALS AND METHODS 

[00491 The following human carcinoma cell lines have been assayed for enhanced receptor-mediated uptake oT TNF 
nTe presence of MAb 32: B10. CaCo, HT 29. SKC01 (all colon carcinomas), ™V^Z£^^Z* 
(melanoma), IGR3 (melanoma), MCF 7 (breast carcinoma). The cells were Propogatec .n erther RPMM 640 (MM41BE) 
DMEM (CaCo and IGR 3) or Iscoves modified DMEM (B10, HT 29, SK01 . S637. MCF 7) supplemented wrth 10% foeta^ 
calf serum, peneci.iin/streptomycin and L-glutamine. Receptor assays were f^^^^S^^ 
endothelial cells except that the Incubation time with Iodinated TNF was extended to 3 hours for all but the B10 cells 
for which the radiolabel was incubated for 1 hour. 
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RESULTS 

[0050] Enhanced TNF uptake was observed in the presence of MAb32 by the melanoma cell lines tested MM418E 
and IGR 3 fFias 13 and 1 4) the bladder carcinoma 5637 (Fig. 15). and the breast carcinoma MCF 7 (Fig. 16). MAb 
32 drt nofaSS TNF ^ecept interaction in any of the other cel. lines as shown by B 10 (Fig. has 
been shown to inhibit TNF binding to WEHI-164 cells and endothelial cells, and which also .nhto. s TNF-mediated 
tumour regression was found to markedly inhibit TNF binding to all the cell lines tested (Figs. 13-17). 



CONCLUSIONS 



[0051] Receptor binding analyses have indicated a second mechanism whereby MAb 32 may ■ pote £^ 
tumour activity of TNF This second pathway for enhancement of TNF results from increased uptake of TNF by tumour 

all receptors in the presence of MAb 32. 
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in th regions of residues 22-31 and 146-157 would be expected to have the 6ame effect on the bioactivity of TNF as 
MAb 37 and a ligand which binds to TNF predominately in the regions of residues 22-40, 69-97, 105-128 and 135-1 55 
would b expected to hav thesam effect on the bioactivity of TNF as MAb 53 

[0080] The present inventors have quite clearly shown that the bioactivity of TNF can be alt red by the binding of a 
5 ligand to the TNF, and that the effect on the bioactivity is a function of the specificity of the ligand. For example, the 
binding of MAb 32 to TNF in the regions of residues 1-26, 117-128 and 141-153 results in the induction o1 endothelial 
procoagulant activity of the TNF and binding of TNF to receptors on endothelial cells being inhibited; the induction of 
tumour fibrin deposition and tumour regression activities of the TNF being enhanced; the cytotoxicity being unaffected 
and the tumour receptor binding activities of the TNF being unaffected or enhanced. It is believed that this effect on 
io the bioactivity of the TNF may be due to the prevention of the binding of the epitope of the TNF recognised by MAb 
32 to naturally occurring biologically active ligands. Accordingly, it is believed that a similar effect to that produced by 
MAb 32 could also be produced by a ligand which binds to a region of TNF in a manner such that the epitope recognised 
by MAb 32 is prevented from binding to naturally occurring biologically active ligands. This prevention of binding may 
be due to steric hindrance or other mechanisms, 
is [0081] Accordingly, it is intended that the prevention of the binding of epitopes recognised by the various monoclonal 
antibodies described herein to naturally occurring biologically active ligands is within the scope of the present invention. 
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Claims 

Claims for the following Contracting States : CH, DE, DK, FR, GB, IT, LI, NL, SE 

1. An antibody or antibody fragment capable of binding to TNF, the antibody or antibody fragment being characterised 
2S in that when it binds to TNF the induction of endothelial procoagulant activity of the TNF is inhibited, the antibody 

or antibody fragment binding to the TNF such that the epitope of the TNF defined by the topographic region of 
1-18, 58-65, 115-125 and 138-149, or the topographic region of residues 1-18 and 108-128, or the topographic 
region of residues 56-79, 110-127 and 135-155, or the topographic region of residues 1-30, 117-128 and 141-153, 
or the topographic region of residues 1-18, or the topographic region of residues 22-40, 49-97, 110-127 and 
30 1 36-153, or the topographic region of residues 1 -20 and 76-90, or the topographic region of residues 22-40, 69-97, 

105-128 and 135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

2. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour regression, induction of tumour fibrin deposition, cytotoxicity 

35 and receptor binding activites of the TNF are inhibited, the antibody or antibody fragment binding to the TNF such 

that the epitope of the TNF defined by the topographic regions of residues 1-18, 58-65, 115-125 and 1 38-149, or 
the topographic region of residues 1-18 and 108-128, or the topographic region of residues 56-79, 11 0-127 and 
1 35-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

40 3. An antibody or antibody fragment as claimed in claim 1 or 2 in which the antibody or antibody fragment is a mon- 
oclonal antibody selected from MAb 1 (ECACC 89080301), MAb 54 (ECACC 89083103) and MAb 47 (ECACC 
89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as claimed in claim 2 or 3 in the preparation of an agent for the 
45 treatment of toxic shock. 

5. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the binding of the TNF to receptors on endothelial cells is inhibited, the 
induction of tumour fibrin deposition and tumour regression activities of the TNF are enhanced; the cytotoxicity of 

so the TNF is unaffected; and the tumour receptor binding activity of the TNF is unaffected or enhanced; the antibody 

or antibody fragment binding to TNF such that the epitope of the TNF defined by the topographic region of residues 
1-30. 117-128 and 141-153 or the topographic region of residues 1-18 is substantially prevented from binding to 
naturally occurring biologically active ligands. 

55 6. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to human 
TNF in the topographic regions of residues 1-26, 117-128 and 141-153. 

7. An antibody or antibody fragment as claimed in claim 6 in which the antibody or antibody fragment is MAb 32 
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(ECACC 89080302) or a fragment thereof. 

B. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to r sidues 
1 -18 of human TNF (peptid 301). 

s 

9. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the cytotoxicity and tumour regression activities of the TNF are unaf- 
fected; the induction of tumour fibrin deposition activity of the TNF is inhibited and the receptor binding activities 
of the TNF are unaffected; the antibody orantibody fragment binding to TNF such that the epitope of the TNF 

io defined by the topographic regions of residues 22-40, 49-97, 110-127 and 136-153 is substantially prevented from 

binding to naturally occurring biologically active ligands. 

10. An antibody or antibody fragment as claimed in claim 9 in which the antibody or antibody fragment is MAb 42 
(ECACC 89080304) or a fragment thereof. 

is 

11. The use of an antibody orantibody fragment as claimed in any one of claims 5 to 10, in the preparation of an agent 
for the treatment of tumours inhibited by the action of TNF. 

12. The use as claimed in claim 11 in which the tumour is selected from the group consisting of melanoma, breast and 
so bladder carcinomas. 

13. A product containing an antibody or antibody fragment as claimed in any one of claims 5 to 10 and a cytotoxic 
drug for simultaneous, sequential or separate administration in cancer therapy 

ss 14. A product as claimed in claim 13 in which the cytotoxic drug is selected from the group consisting of vinblastic, 
acyclovir, interferon alpha, IL-2, actinomycin D, AZT, adriamycin, mytomycin C, cytosine arabinoside, dounorubicin, 
cis-platin, vincristine, 5-flurouracil and bleomycin. 

15. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
30 characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is enhanced and the 

cytotoxicity, tumour regression, and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 1 -20 and 
76-90 is substantially prevented from binding to naturally occurring biologically active ligands. 

35 16. An antibody or antibody fragment as claimed in claim 1 5 in which the antibody or antibody fragment binds to TNF 
in the regions of residues 1-18 and 76-90. 

17. An antibody or antibody fragment as claimed in claim 1 5 or 16 in which the antibody or antibody fragment is MAb 
21 (ECACC 9001 2432) or a fragment thereof. 

40 

18. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is unaffected and the 
cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 22-40, 

45 69-97, 105-12B and 135-155 is substantially prevented from binding to naturally occurring biologically active lig- 

ands. 

19. An antibody or antibody fragment as claimed in claim 18 in which the antibody or antibody fragment is MAb 53 
(ECACC 90012433) or a fragment thereof. 

50 

20. An antibody or antibody fragment capable of binding to human TNF, such that when it binds to TNF the tumour 
fibrin deposition activity of the TNF is enhanced; the induction of endothelial procoagulant activity of the TNF is 
unaffected and the cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, char- 
acterised in that when the antibody or antibody fragment binds to the TNF, the epitope of the TNF defined by the 

55 topographic regions of residues 1 2-22, 36-45, 96-1 05 and 1 32-1 57 is substantially prevented from binding to nat- 

urally occurring biologically active ligands, and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 12-22, 36-45, 96-105 and 132-157. 
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21. An antibody or antibody fragment as claimed in claim 20 in which the antibody or antibody fragment is MAb 25 
(ECACC 89121401) or a fragment thereof. 

22. An antibody or antibody fragment capable of binding to human TNF, such that the tumour fibrin deposition, the 
s induction of endothelial proooagulant, cytotoxicity, tumour regression and receptor binding activities of the TNF 

are unaffected, characterised in that when the antibody or antibody fragment binds to the TNF, the epitope of the 
TNF defined by the topographic regions of residues 22-31 and 146-157 is substantially prevented from binding to 
naturally occurring biologically active ligands, and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions o1 residues 22-31 and 146-157. 

70 

23. An antibody or antibody fragment as claimed in claim 22 in which the antibody or antibody fragment is MAb 37 
(ECACC 89090303) or a fragment thereof. 

24. An antibody or antibody fragment capable of binding to human TNF, such that the induction of endothelial proco- 
is agulant activity of the TNF is unaffected and the cytotoxicity, tumour regression, tumour fibrin deposition and re- 
ceptor binding activities of the TNF are inhibited characterised in that when the antibody or antibody fragment 
binds to the TNF, the epitope of the TNF defined by the topographic regions of residues 22-40 and either 49-98 
or 70-87 is substantially prevented from binding to naturally occurring biologically active ligands and/or the antibody 
or antibody fragment binds to human TNF in the topographic region of; residues 22-40 and either 49-98 or 70-87, 

so wherein the antibody is not antibody AM-195 secreted by cell line ECACC B7050801 . 

25. A composition comprising TNF and an antibody or antibody fragment as claimed in any one of claims 1 -3, 5-10 or 
1 5-24, in which the ligand is bound to the TNF. 

ss 26. An antibody or antibody fragment as claimed in any of claims 1-3, 5-10 or 15-24 for use in medicine. 

Claims for the following Contracting State : ES 

30 1. A process comprising providing an antibody or antibody fragment capable of binding to TNF, the antibody or an- 
tibody Iragment being characterised in that when it binds to TNF the induction of endothelial procoagulant activity 
of the TNF is inhibited, the antibody or antibody fragment binding to the TNF such that the epitope of the TNF 
defined by the topographic region of 1-18, 58-65, 115-125 and 138-149, or the topographic region of residues 1-18 
and 108-128, or the topographic region of residues 56-79, 110-127 and 135-155, or the topographic region of 

ss residues 1-30, 117-128 and 141-153, or the topographic region of residues 1-18, or the topographic region of 

residues 22-40, 49-97, 110-127 and 136-153, or the topographic region of residues 1-20 and 76-90, or the topo- 
graphic region of residues 22-40, 69-97, 105-128 and 1 35-155 is substantially prevented from binding to naturally 
occurring biologically active ligands. 

40 2. A process comprising producing an antibody or antibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when it binds to TNF the tumour regression, induction of tumour 
fibrin deposition, cytotoxicity and receptor binding activites of the TNF are inhibited, the antibody or antibody frag- 
ment binding to the TNF such that the epitope of the TNF defined by the topographic regions of residues 1-18, 
58-65, 115-125 and 138-149, or the topographic region of residues 1-18 and 108-128, or the topographic region 

45 of residues 56-79, 110-127 and 135-155 is substantially prevented from binding to naturally occurring biologically 

active ligands. 

3. A process comprising producing an antibody or antibody fragment as defined in claim 1 or 2 in which the antibody 
or antibody fragment is a monoclonal antibody selected from MAb 1 (ECACC 89080301), MAb 54 (ECACC 

so 89083103) and MAb 47 (ECACC 89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as defined in claim 2 or 3 in the preparation of an agent for the 
treatment of toxic shock. 

ss 5. A process comprising producing an antibody or antibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when it binds to TNF the binding of the TNF to receptors on 
endothelial cells is inhibited, the induction of tumour fibrin deposition and tumour regression activities of the TNF 
are nhanced; the cytotoxicity of the TNF is unaffect d; and the tumour receptor binding activity of the TNF is 
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